Composition and mechanics of mesenteric resistance arteries from pregnant rats.
We tested the hypothesis that the systemic resistance vasculature of the rat is remodeled during pregnancy as evidenced by significant alterations in the passive mechanical properties and extracellular matrix proteins in mesenteric arteries. Mechanical characteristics were determined for arteries from 20-day pregnant rats (n = 6) and age-matched controls (n = 5). Lumen diameter and wall thickness were measured in pressurized arteries (250-microns diameter) using a dimension analyzing system. Distensibility (the relative change in diameter per unit change in pressure) was less in the arteries from the pregnant rats (P less than 0.01). The calculated stress-strain relationships and elastic moduli indicated that the arteries were less stiff by late gestation (P less than 0.05). Ultramicro amino acid analysis and radioimmunoassay were used to measure hydroxyproline, desmosine, and leucine as indicators of collagen, elastin, and total protein, respectively, in similar-sized arteries. Hydroxyproline/leucine (index of collagen) and desmosine/leucine (elastin concentration) decreased 19 and 15% by late gestation (P less than 0.05). The significant alterations in passive mechanics and in extracellular protein content support the concept that arterial wall remodeling in the peripheral vasculature may be one component of the cardiovascular adaptations during pregnancy.